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Introduction
The Bologna declaration was signed by 29 European countries in 1999 with the aim of establishing a European Higher Education Area. It was, among other things, decided on a homogeneous two-tier university system in order to enhance mobility and to make academic degrees comparable. Therefore, the first degree, the bachelor's degree, is awarded after at least three years of study and should primarily be targeted to the labor market. After the completion of this first cycle, it is then possible to obtain a second, more academic, degree, the master's degree (European Ministers of Education, 1999) .
For Germany, the introduction of bachelor and master programs implied a restructuring of part of the degree system. Since the traditional study programs were an example of a one-tier system with a degree awarded after approximately five years of study, the reform involved the implementation of two study cycles, and hence a revision of the existing curricula. Furthermore, examination regulations and conditions of study had to be rearranged. In line with this view, the reform was also seen as an opportunity to evaluate old structures and adapt them to present needs and requirements. In particular, the aim was to reduce the time German graduates need to obtain a degree as well as drop-out rates (Wissenschaftsrat, 2000) .
Evaluating the effect of the Bologna process on student behavior and university outcomes is of interest, due to the major changes imposed on the German university system. This paper addresses this issue by estimating the impact of the reform on the duration until graduation and dropping out of university. The analysis reveals a positive impact of being enrolled in a bachelor program on the time until graduation, indicating that the aim of reducing study duration both in absolute and relative terms was achieved. With regard to university drop-out, however, the results are less conclusive. There is a clear favorable effect of the reform on the probability of dropping out for students at the faculty of humanities. For the other faculties the effect is insignificant or sensitive to different specifications.
The effect of restructuring study programs in the course of the Bologna process has been examined in studies on Germany, Portugal and Italy. Research topics are, among others, university participation and drop-out rates, student behavior and performance as well as labor market implications.
Using administrative data on German students, Horstschräer and Sprietsma (2015) estimate a fixed effects panel model and find no significant impact of the Bologna process neither on enrollment rates nor on university drop-outs for most fields of study. By means of descriptive analysis, Heublein et al. (2009) show that the average duration until university drop out is lower for bachelor students than for students enrolled in one of the old degree systems. Concerning the duration until graduation, further descriptive analysis suggests that the Bologna process resulted in more students graduating within the standard time period (Autorengruppe Bildungsberichterstattung, 2012) . Using survey data, Mühlenweg (2010) examines the impact of the reform on student satisfaction. She finds that students enrolled in bachelor programs are slightly more satisfied with their study conditions than their peers who aim at a traditional degree. The author also points out that the reform did not change the composition of the German student population with regard to socio-economic factors.
For Portugal, Cardoso et al. (2008) and Portela et al. (2009) find that demand increased for most study programs that were restructured in the course of the Bologna process. This result is consistent with findings for Italy: using survey data, Cappellari and Lucifora (2009) show that the restructuring of study programs had a positive impact on university participation. Additionally, they point out that it is mostly students with good high school performance but low socio-economic background who benefit. This is confirmed by Di Pietro (2012) who finds that university enrollment of Italian students from less advantageous backgrounds increased after the reform. Furthermore, Di Pietro and Cutillo (2008) show that, in contrast to the results obtained by Horstschräer and Sprietsma (2015) for Germany, the introduction of a two-tier system reduced drop-out rates at Italian universities. Bratti et al. (2006 Bratti et al. ( , 2010 focus on the impact of the Bologna process on student behavior and performance at an Italian university. They show that students spent less time on courses that had a high workload before the reform. In addition, the probability of failing these courses decreased while the average grade stayed constant. For courses that were already easier in the old system, the authors find no changes in the students' workloads, but evidence of grade inflation (Bratti et al., 2006) . When only looking at the faculty of economics (Bratti et al., 2010) the results are similar: the average grades in first-year examinations improved and the number of attempts failed decreased while students reduced their workload.
Finally, Bosio and Leonardi (2011) study the reform's effect on the Italian labor market and find ambiguous results. Except for women living in the south of Italy, there is a positive impact of the Bologna process on the probability of being employed after graduation. However, the wage premium of university compared to high school education is reduced by the reform.
This paper contributes to the literature on the Bologna process by assessing the effect of replacing traditional German five-year degrees with three-year bachelor programs on the duration until graduation and dropping out of university. To the best of my knowledge, it is the first study that estimates competing risks models to evaluate in detail the time to the occurrence of one of these events and, in particular, the differences between the new and the old study system. Thereby, additional information on the reform's effects can be obtained, such as whether the aim of reducing study duration was achieved. Since most of the previous literature on Germany is based on descriptive analysis, this paper also provides more profound results on the effect of the Bologna process.
The remainder of the paper is structured as follows: Sections 2 and 3 give an overview of the institutional background and the dataset. Section 4 describes the empirical framework. Section 5 shows and interprets the results. Finally, Section 6 sums up the main findings and concludes.
Institutional Background
The traditional German degree programs were an example of a one-tier system. There were five different types of university degrees: examinations carried out by the state (Staatsexamen) and the church (theologisches Examen), the diploma (Diplom), an old master's (Magister ) as well as an old teacher degree, each of them obtained after approximately five years of study. In the teacher program students can choose two to three different subjects that are part of the German high school curriculum. Furthermore, the degree contains pedagogical training that prepares the students for their later teaching profession. In the Magister degree, two to three different subjects, mainly from the faculty of humanities, are combined into one course of study. The Diplom, on the other hand, is obtained when finishing one of the study programs offered by the faculties of biology, mathematics, physics, chemistry, agriculture, economic sciences, social sciences, geology/geography or forestry. Finally, the state and church examinations Staatsexamen and theologisches Examen are achieved in the fields of medicine, law and theology and are characterized by a centralized final examination that is organized by a state authority or the regional subdivision of the church.
Although the state and church examinations are still in existence, the Diplom,
Magister and teacher degrees were gradually replaced by the new bachelor and master programs in the course of the Bologna process. Despite only 19 percent of the study programs at German universities and universities of applied sciences were bachelor and master programs in the summer term 2004, this number increased to 85.3 percent by the winter term 2011 (Hochschulrektorenkonferenz, 2011) . At Göttingen University, the first bachelor programs were introduced in 2001. After the summer term 2006, only a small number of students still enrolled in one of the old degree programs. The implementation of two study cycles resulted in a reduction of the amount of semesters a student needs to obtain her first university degree. At Göttingen University, the standard time period for bachelor programs is six semesters, while it is nine to ten semesters for the old degree programs.
Besides the outer structure, curricula, examination regulations and conditions of study were adopted in the course of the Bologna process. The old study programs were characterized by a high degree of freedom with regard to which courses to take and when to do the examinations, while the new system is more structured. Especially in the first semesters, there is little flexibility and some faculties introduced stricter rules concerning the time frame when parts of the study program need to be completed. For instance, students enrolled in a bachelor program in agriculture, mathematics or psychology need to successfully complete specific basic courses within the first four semesters of their studies. Furthermore, grades are awarded to nearly all of the courses taken and most of them also count towards the degree.
In contrast, the final grades of the teacher and Magister degrees were the result of decentralized final examinations organized by the university's institutes in charge of the respective field. The courses taken during one's studies just had to be passed and sometimes this did not even imply taking an examination. On the other hand, in the Diplom program, grades were awarded to all courses. However, only those achieved in the main study period counted towards the degree.
Data Description
For the analysis, administrative student data collected at Göttingen University, Germany is used. The data contains detailed, anonymized information on more than 9000 students who were enrolled in either a bachelor or a Diplom, Magister or teacher program and started university between the winter term 2003 and the summer term 2008. One part of the data is information the students have to provide at the beginning of their studies, for example their high school leaving grade, gender and type of health insurance. The other part covers the students' path at university: for every semester the student is enrolled in, the subjects studied and the target degree are registered. If the student obtained a degree at Göttingen University, the type and grade of the degree as well as the semester are observed.
The sample is restricted to students who started university studies at Göttingen University. The reason for this procedure is that for these students all relevant information from when they first enter the university system until they leave Göttingen University can be observed. Furthermore, I exclude students who change between the old and new system as well as students who are enrolled in more than one study program at the same time. More information on data processing is provided in the appendix.
The standard time period for completing a bachelor degree is six semesters while for the old degree programs it is nine to ten semesters. This means that using absolute semesters as time measure is not expedient when analyzing the effect of the Bologna process on the duration until graduation or drop-out. For instance, bachelor students are likely to finish their studies in their sixth semester while most old degree students will not graduate before their ninth semester. Thus, I use a time measure that is relative to the standard time period in the respective field to make information on study duration comparable 1 : the time variable study period equals one for the first third of the standard time period (semester one and two for bachelor programs, semesters one to three for old degrees), it equals two for the second third of the standard time period, and so on. Hence, students who graduate in the last semester of the standard time period finish their studies in study period three irrespective of the degree program they are enrolled in. The scale continues in the same way so that study period four corresponds to one third above the standard time period, which is semester seven and eight for bachelor programs and semesters ten to twelve for old degrees. As a result, this methods allows to assess the duration of studies not only in absolute, but also in relative terms. This is especially interesting for the duration until graduation since bachelor students by definition spend less time at university until they obtain their first degree. However, this does not necessarily imply that the reform reduced the relative time spend at university.
Failure Events. 2 Each individual has two different possibilities of terminating her studies: graduation and dropping-out of university. Furthermore, students can be censored, which means that it cannot be observed whether they graduate or drop out of university. This is the case for students who either change university or are still studying by the end of the time frame under analysis which is the winter term 2011.
Graduation is registered for all students who achieve a degree at Göttingen University within the observed time frame. Students who neither obtain a degree nor are censored are registered as drop-outs. This includes students who definitely fail their studies as well as students who decide to leave university for whatever reason. In fact, only a small number of students who drop out lose the entitlement to take examinations and are therefore expelled from university. Independent Variables. The treatment variable bachelor is an indicator variable that equals one if the student is enrolled in a bachelor program and zero if 1 For all old degree programs a homogeneous standard time period of nine semesters is assumed. 2 In the context of survival analysis, the expression failure describes an individual's transition into a different state, e.g. graduation or dropping out of university. This should not be confused with failing in the sense of dropping out of university. Therefore, the term "drop out" is used for students who leave university without a degree.
she aims at a Diplom, Magister or old teacher degree. The student's high school leaving grade is used to control for pre-university ability. Additionally, it may be a reasonable measure of general motivation as students with a good high school leaving certificate are probably not only smart but also willing to put a lot of effort into studying. The high school leaving grades are converted into the U. S. grading scheme with 4 being the best and 1 the worst grade still allowing to pass. 3 In the analysis, the student's socio-economic background is measured by two variables: the purchasing power index related to the zip-code area the student's parents live in and her health insurance status. The purchasing power index is provided by GfK, a market research firm. It quantifies the purchasing power within a zip-code area relative to the German average. 4 Since zip-code areas in Germany are fairly small, the variable seems to be a reasonable measure of family income.
Additionally, the health insurance status can be used to control for the student's socio-economic background. This is possible due to the German health care system distinguishing between private and public health insurance. In particular, it is only possible to select a private health insurance if one fulfills certain criteria with regard to income or employment status. Therefore, compared to the whole German population, a disproportionately high number of people who are privately insured hold a certificate allowing them to enroll at a university or a university of applied sciences or obtained a degree or even a Ph.D. at a university or a university of applied sciences. 5 Bearing in mind that students normally are insured through their parents, their health insurance status provides information on their family background. Moreover, I control for the student's gender.
The analysis also takes into account that students who move further away for studying may be different to their peers who decide to study at a place close to their home town. It is conceivable that these students are more independent and put more effort in finding the university that best fits their preferences. This may in turn also influence university outcomes. Therefore, I control for the logarithm of the linear distance between the student's home town and Göttingen. 6 At Göttingen University the faculties are to a large extent responsible for the study and examination regulations and thereby have a direct impact on the study duration. Moreover, there may be differences in the study and learning culture: at some faculties it may for example be more common to take longer until obtaining a degree. With regard to graduation, Danilowicz-Gösele et al. (2014) show that it is more difficult to obtain a degree at some faculties than at others. For these reasons, the university's different faculties are controlled for in the analysis.
Furthermore, I control for the student's cohort in order to take changes in study conditions into account. For instance, this includes the introduction of general tuition fees in the winter term 2006. This topic is further discussed in Section 5.3. Table 1 show that 54 percent of the students in the sample are enrolled in a bachelor program. Furthermore it can be seen that 25 percent of the students are censored, meaning that they were still studying at Göttingen University by the end of the observed time frame which is the winter term 2011. Nearly half of the students in the sample graduated and 26 percent dropped out of university. Looking at bachelor students and students within one of the old degree programs separately, small differences in these numbers can be observed: graduation rates are higher for bachelor students, while a smaller share drops out of university.
Summary Statistics. The summary statistics in
The Kaplan-Meier failure functions for the different events presented in Figure 1 give further information. They are defined as one minus the Kaplan-Meier estimate, which is the running product of the conditional probability of surviving beyond a certain point in time (Kaplan and Meier, 1958) . Consequently, the functions presented in Figure 1 show the unconditional probability of graduating or dropping out of university within a certain study period. The first figure reveals that the probability of graduating is very low in the first two time periods for all degrees Grades transformed to 1-4 Scale, with 4 being the best and 1 being the worst grade still to pass. Faculty is the last faculty the student is enrolled at.
and converges towards 0.75 by study period six, which represents semester 11 and 12 for bachelor students and semester 16 to 18 for students within the old degree programs. This means that the probability of finishing one's studies before twice the time of the prescribed study duration is nearly 75 percent for the students in the sample. In addition, it can be noted that the probability of graduating within the standard time of study or one third above is higher for bachelor students than for students aiming at one of the old degrees.
Figure 1: Kaplan-Meier Failure Functions
In the case of dropping out of university, the Kaplan-Meier failure function shows that the probability of failure in study period one is around 0.15 for students aiming at one of the old degrees and 0.1 for bachelor students. Afterwards, it increases steadily to around 0.45 for both the treatment and the control group but is lower for bachelor students until study period four.
Summary statistics for the additional control variables (Table 1) reveal that the mean high school leaving grade is nearly the same for bachelor and old degree students in the sample. Moreover, the share of female students enrolled in one of the old degree programs is 55 percent and consequently three percentage points higher than within bachelor programs. The purchasing power index is slightly higher for bachelor students, while a lower share of students holds a private health insurance.
Concerning the distance to university, the summary statistics show that the average bachelor student's home town is further away than the home town of the average student enrolled in one of the old degree programs. Looking at the indicator variables for the university's faculties, differences between the share of bachelor and old degree students within the respective fields can be observed. For instance, even if 29 percent of the students who aim at one of the old degrees is enrolled at the faculty of humanities the share for bachelor students at this faculty is only 22 percent. On the other hand, for the faculty of economic sciences, the share of bachelor students is higher than the share of students within the old degrees.
Finally, the summary statistics for the different cohorts reflect the introduction of the bachelor programs: only 6 percent of the bachelor students enrolled in the winter term 2003 and summer term 2004 (cohort 1 ), while 42 percent started studying in the winter term 2007 and summer term 2008 (cohort 5 ). In comparison, almost all students aiming at one of the old degrees enrolled at university between the winter term 2003 and the summer term 2006 (cohorts 1-3 ).
first semesters but rises steeply towards the end of the standard time period. 7 In the context of this paper, there are two different events, so called failure events, that could cause a student to stop studying: graduation and dropping out of university. Since only one of these events can occur for every student, they represent competing risks. This means that the occurrence of one event prevents the individual from failing due to a different cause of failure: graduation prevents students from dropping out of university and vice versa. Therefore, the likelihood of failing due to one cause, the so called cumulative incidence function, may also depend on the probability of failing from a competing risk (Cleves et al., 2010) . More precisely, for a given set of covariates, the probability of graduating before a certain point in time also depends on the likelihood of dropping-out of university.
As a result of this correlation between failure events, competing risks need to be treated differently than censoring where a failure is expected to happen at an unobserved point in time. The concept of subhazards proposed by Fine and Gray (1999) is used to take this into account. Thereby, the subhazard for failure event 1, λ 1 , is defined as follows (Fine and Gray, 1999) :
where t denotes time and Z is a vector of covariates. Furthermore, T is the specific failure time and ε the cause of failure. Consequently, the subhazard function gives the likelihood of failing from cause 1 at time T given that either no failure or failure from a different cause has occurred. The model is a counterpart to the traditional Cox regressions. It is semiparametric which means that the effect of the independent variables are assumed to be proportional to an unspecified baseline subhazard λ 10 (t). Thereby, the baseline subhazard is the subhazard for all covariates set to zero (Fine and Gray, 1999) :
The exponantiated coefficients, exp{Z T β 0 }, are called subhazard ratios. A positive 7 For a detailed description of survival analysis see also Cleves et al. (2010) .
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(negative) coefficient implies a subhazard ratio that is bigger (smaller) than one. Consequently, an increase of the covariate by one unit increases (decreases) the subhazard by the factor of the subhazard ratio. For the binary treatment variable of being in a bachelor program, the subhazard ratio gives the factor by which the likelihood of graduating or dropping out of university differs between the treatment and the control group.
The main characteristic of the subhazard model introduced by Fine and Gray (1999) is that it does not remove subjects who experience competing risks from the sample, but treats them as not having any chance of failing. Therefore, students who drop out of university are not excluded from the risk set, but reduce the probability of graduating. Thereby, they are weighted by the likelihood of being otherwise censored, meaning that neither graduation nor drop out is observed. The higher the likelihood of being censored at a given point in time, the lower the weight given to these subjects (Cleves et al., 2010; StataCorp LP, 2013) . Moreover, the model allows the subhazard ratios to vary with duration by interacting the covariates with time. As a result, it is possible to assess whether the impact of the reform changes with duration. In the analysis, I follow this approach and assume linearity in time.
Results
The changes in examination regulations and conditions of study that were implemented in the course of the Bologna process may influence student behavior and performance in different ways. On the one hand, it is likely that the clearer structure of the new study programs helps students to find their way at university and focus on what is relevant for their studies. This may reduce the duration until graduation as well as drop out rates. However, it may also lead to students with low academic ability getting pulled along for some time and dropping out of university at a rather late point of their studies. On the other hand, the stricter examination regulations and the larger number of examinations increase the pressure to perform, especially for students with low academic ability. This may result in higher drop out rates and more drop out at an early stage of one's studies.
To assess the effects of the Bologna process on the duration until graduation and university drop-out, the following analysis estimates competing risks models for the two different possibilities of terminating one's studies. Besides the treatment, I control for the high school leaving grade, the student's socio-economic background, gender, the logarithm of the linear distance between the student's home town and Göttingen, the university's faculties and the student's cohort. The respective tables present the estimated coefficients (columns (1), (3) and (5)) and corresponding subhazard ratios (columns (2), (4) and (6)). The first two columns of Table 2 and Table  3 show the model without time-varying coefficients. In the second model, covariates are interacted with the study period to allow the coefficients to vary with duration. In all regressions, standard errors are clustered by county.
Graduation
The results for the competing risks analysis for the event of graduation are shown in Table 2 . The subhazard ratio for the treatment variable in the model without time-varying coefficients, in column (2), is 1.689. Hence, the model suggests that the subhazard, the probability of graduating at time T given that subjects are not censored or dropped out of university, is 68.9 percent higher for bachelor students than for students within one of the old degree programs in every study period. The model with time-varying coefficients, in columns (3) and (4), confirms the positive impact of being enrolled in a bachelor program on the duration until graduation. However, the negative coefficient of the interaction term in column (3) shows that the size of the effect decreases with study duration. In study period three, the conditional probability of graduating is approximately 250 8 higher for bachelor students than for their peers who are enrolled in one of the old programs. This means that bachelor students are more than three times as likely to graduate in the last third of the standard time period as students aiming at one of the old degrees. In study period four (semesters seven and eight for bachelor and semesters 10 to 12 for old degree students), the effect is smaller, but still positive: depending on still studying, bachelor students are 92 percent more likely to graduate one third above the standard time period than students within one of the old degrees.
The findings show that the introduction of the bachelor programs in the course of the Bologna process had a positive impact on the duration until graduation. Consequently, one of the reform's main objectives was achieved. A possible reason for the result is the restructuring of examination regulations and study conditions which often implied a lower degree of flexibility and stricter rules for the time frame when examinations have to be taken. By giving the study process in itself a clearer structure, the reform helps students to focus on what is relevant for their studies and prevents them from delaying courses. In fact, the German Council of Science and Humanities considered the high degree of freedom within the old study programs to be one of the main causes for the excessive length of studies that was observed before the reform (Wissenschaftsrat, 2000) .
However, the negative interaction term in column (3) implies that the effect is decreasing the longer students stay at university. In study period six (semesters 11 and 12 for bachelor and semesters 16 to 18 for students within the old degree programs), bachelor students have even a lower conditional probability of obtaining a degree than their peers within the old degree system. An explanation for this finding lies again in the rearrangement of study regulations. The lower degree of flexibility helps students in focusing on their studies, whereas the stricter examination regulations and time restrictions that were introduced in the course of the Bologna process make it more and more difficult to achieve a degree the longer a student stays at university. In contrast, the high degree of freedom within the old study programs results in longer periods spent at university for most students. Nevertheless, it is more likely to graduate at a very late point in time. Table 3 presents the results for the duration until dropping out of university. When not controlling for time-varying coefficients, as shown in columns (1) and (2), the analysis suggests that bachelor students are 14.5 percent less likely to drop out of university in every study period. However, the positive interaction term in column (3) shows that the effect is varying with duration. Conditional on still studying, the probability of dropping out of university is 32 percent lower for bachelor students in study period one and 18 percent lower in study period two. From study period four onward, however, the conditional likelihood of dropping out of university is higher for students within a bachelor program and the size of the effect increases over time.
Dropping Out of University
The results suggest that old degree students are more likely to drop out of university at the beginning of their studies while bachelor students have a higher probability of failing at a later point in time. However, further analysis shows that the main effect is driven by the faculty of humanities and the faculty of social sciences. When excluding students who are enrolled at these faculties from the sample, the main coefficient and the interaction term turn insignificant (as shown in Table 4 , columns (1) and (2)). This result not only holds true for the joint sample, but also when looking at the faculties separately. Besides for the faculty of economic sciences, this could, however, also be due to low numbers of observations. Nevertheless, it indicates that there is no difference between bachelor and old degree students concerning university drop out in most fields of study.
Reducing the sample to students from the faculty of humanities only (represented in Table 4 , columns (3) and (4)), reveals a negative coefficient of the treatment variable. The interaction term is positive but not significant. Therefore, the results imply that bachelor students who are enrolled at the faculty of humanities are less likely to drop out of university in every study period. Looking at the faculty of social sciences only, reveals a negative main effect and a positive interaction term for students enrolled at this faculty (as shown in Table 4 , columns (5) and (6)). Both coefficients are significant. Consequently, bachelor students at the faculty of social sciences are less likely to drop out of university in study periods one and two. Afterwards, however, the effect changes.
A possible explanation for the special role of the faculty of humanities is the share of students enrolled in the old Magister and teacher programs. Close to all of the old degree students at the faculty of humanities aim at a Magister or teacher degree while the respective shares are between zero and 50 percent at the other faculties. Columns (1) and (3): coefficients, columns (2) and (4) subhazard ratios; standard errors in parentheses; clustered by counties; TVC interacted with t; faculty is the last faculty the student is enrolled at; *p < 0.05, **p < 0.01, ***p < 0.001. -10790.484 -10790.484 -4919.8897 -4919.8897 -2533.2508 -2533.2508 Columns (1), (3) and (5): coefficients, columns (2), (4) and (6): subhazard ratios; standard errors in parentheses; clustered by counties; TVC interacted with t; faculty is the last faculty the student is enrolled at; *p < 0.05, **p < 0.01, ***p < 0.001.
Compared to the Diplom, the differences between the Magister and old teacher degree and the new bachelor programs are more substantial. Both programs are characterized by a particularly high level of freedom with regard to which courses to take and when to do the examinations. Sometimes only regular attendance is required to successfully complete a class and most of the grades achieved during one's course of study do not count towards the final degree. Instead, the graduation grade is the result of decentralized final examinations carried out by the university's institutes. The new bachelor programs, on the other hand, have a clear structure and low degree of flexibility. Furthermore, grades are awarded to most of the courses taken and the vast majority also counts towards the degree. These changes in study conditions induce a more scholastic learning environment that helps students in finding their way at university. In addition, the frequent examinations lead to students regularly reflecting their performance and focusing on what is relevant for their studies. Finally, the faculty of humanities did not introduce time restrictions into its examination regulations, which may also explain the special role with regard to university drop out. In particular, it may be a reason for the fact that bachelor students do not have a higher conditional probability of dropping out of university at a rather late point of their studies than students enrolled in one of the old degree programs.
Also at the faculty of social sciences, the share of students enrolled in a Magister or old teacher degree is comparatively high. More than half of the old degree students at this faculty aims at one of the two mentioned degrees. In line with the argumentation for the faculty of humanities, the substantial differences to the new bachelor programs may explain the lower conditional probability of dropping out of university for bachelor students in study period one and two. However, from study period three onward, bachelor students at the faculty of social sciences are more likely to drop out of university than their peers within the old degree system. On the one hand, this finding could be the result of differing effects for students enrolled in Magister programs and the diploma. On the other hand, it may also indicate that students who are at the risk of dropping out get pulled along for some time and leave university without a degree at a rather late point of their studies. Although the faculty of social sciences did not introduce time restrictions in the course of the Bologna process, the frequent examinations cause students to regularly reflect their performance. This may not only help them to focus on their studies, but also lead to students with low academic ability getting discouraged the longer they stay at university. Unfortunately, it is not possible to identify the channels which drive the found effects with the data at hand.
Robustness Tests
The robustness of the results is tested in three ways. Firstly, the time-varying coefficients are interacted with the logarithm of time, instead of assuming a linear relationship. This implies that the impact of being in a bachelor program is non-linear with a decreasing marginal effect. Secondly, a possible impact of the introduction of general tuition fees on the results is taken into account by reducing the sample to students who enrolled after the state government of Lower Saxony decided to introduce these fees. Thirdly, instead of the relative time measure different definitions of study period are used.
Interaction with ln(t)
So far, the analysis assumed that there is a linear relationship between the effect of the covariates and time. However, it is also conceivable that the marginal impact of being enrolled in a bachelor program is decreasing with duration. Therefore, Table A .1 shows the results when the covariates are interacted with the logarithm of time instead. The coefficients in column (1) imply that the conditional probability of graduating is approximately 293 percent higher for bachelor students in study period three and 84 percent higher in study period four. In study period six, however, bachelor students are less likely to graduate given that they are still studying. These results are very similar to the findings in section 5.1 where linearity in time is assumed. Also for the event of dropping out of university, the results are similar to the findings in section 5.2. When looking at all faculties, in column (2), bachelor students are less likely to drop out of university in study period one and two. From study period three onward, however, the effect changes. Furthermore, the faculties of humanities and social sciences still play a special role. When looking at students enrolled at the faculty of humanities only, represented in column (4), bachelor students are less likely to drop out of university in all study periods. Also for the faculty of social sciences, interacting the covariates with the logarithm of time, as shown in column (5), leads to similar results than assuming a linear relationship: bachelor students are less likely to drop out of university in study period one. From study period three onward the effect changes.
However, when interacting the covariates with the logarithm of time, the effect for the faculty of economic sciences also turns significant, as shown in column (6). The positive and significant interaction term implies that bachelor students at this faculty have a higher conditional probability of dropping out of university in every study period and the effect is increasing with duration.
Furthermore. excluding students enrolled at the faculty of humanities, the faculty of social sciences and the faculty of economic sciences from the sample, in column (3), leads to insignificant effects for being enrolled in a bachelor program. This is in line with the results in section 5.2 which also show insignificant effects for most fields of study.
Tuition Fees
In July 2005 the state government of Lower Saxony decided to introduce general tuition fees. Students who enrolled at Göttingen University in the winter term 2006 were the first ones who had to pay 500 Euro in addition to the regular administrative fees, all in all resulting in a payment of approximately 700 Euro per semester. From the summer term 2007 onward, every student at Göttingen university had to pay tuition fees, irrespective of when they enrolled at university.
Since most old degree students enrolled at university before the introduction of tuition fees and most bachelor students afterwards, one may argue that the results are affected by this reform. So far, the analysis controls for the student's cohort, which also captures if a student enrolled before or after the introduction of general tuition fees. Nevertheless, the sample is reduced to students who enrolled at Göttingen University from the winter term 2005 onward and hence after the state government's decision, cohorts three to five, as a robustness test.
The results for the reduced sample are shown in Table A .2. For the event of graduation, in column (1), the main effect of being enrolled in a bachelor program is still positive and significant while the interaction term turned insignificant. Consequently, when reducing the sample to students who enrolled after the introduction of tuition fees, bachelor students are approximately 246 percent more likely to graduate. In contrast to the results for the full sample, the effect is not changing with duration.
For the event of dropping out of university the results are similar to those found for the full sample, Section 5.2. When looking at students from all faculties, in column (2), bachelor students are less likely to drop out of university in study periods one to three. Afterwards, the effect changes. Furthermore and in line with the findings for the full sample, the effect for being enrolled in a bachelor program turns insignificant when excluding the faculty of humanities and the faculty of social sciences, as shown in column (3). Looking at the faculty of humanities only, in column (4), reveals that bachelor students are still less likely to drop out of university in all study periods. In contrast to the results in Section 5.2, however, the size of the effect is decreasing over time. Finally, the results in column (5) show that bachelor students at the faculty of social sciences are less likely to drop out of university in study period one and two. From study period three onward, the conditional probability of dropping out of university is higher for bachelor students than for students enrolled in one of the old degree programs. Similarly, for the faculty of physics and the faculty of mathematics the effect of being enrolled in a bachelor program turns significant. However, these findings have to be dealt with caution due to a low number of observations and are therefore not reported.
The robustness test shows that the results do not change substantially when restricting the sample to students who enrolled after the state government's decision to introduce tuition fees. Therefore, controlling for the student's cohort is an adequate way to take this reform into account.
Study Period
So far, the time measure used is relative to the standard time period in the respective field in order to make duration between old and new degree programs comparable. The following analysis uses different classifications to test whether the definition of the study period has an impact on the results. The new classification of the time variable for the events of graduation and university drop-out are shown in Table 5 . For the event of graduation the new classification gives a more detailed picture of the time between one semester before and three semesters above the standard time period. The results are shown in Table A .3. The coefficients in column (1) imply that until one third above the standard time period (semester nine for bachelor and semester 12 for old degree students) bachelor students have a higher conditional probability of graduating. Afterwards the effect changes. This is consistent with the findings in Section 5.1.
When analyzing the time until dropping out of university it is not only interesting to use a relative time measure, but also to look at the actual semester in which the students leave university. Furthermore, most of the students who drop out of university do so at the beginning of their studies. 75 percent of the bachelor students in the sample who left university without a degree did so between semester one and six, 20 percent dropped out of university between semester seven and nine. The shares for old degree students is 74 percent and 8 percent respectively. Taking these considerations into account, the new time classification compares time in absolute terms and is more detailed for the first semesters.
The results in Table A .3 reveal an insignificant effect both for the main coefficient and the interaction term for the full sample, as shown in column (2). For the faculty of humanities, in column (3), the main effect is negative and highly significant. This implies again that bachelor students at this faculty are less likely to drop out of university than their peers enrolled in one of the old study programs. In contrast to the results in Section 5.2, the treatment coefficients for the faculty of social sciences, in column (4), turn insignificant when using the new time classification. Furthermore, the results indicate that bachelor students at the faculty of economic sciences have a higher conditional probability of dropping out of university than students who are enrolled in one of the old degree programs, as shown in column (5). Also for the faculty of physics the effect of being enrolled in a bachelor program turns significant. However, this finding should be dealt with caution due to a low number of observations and is therefore not reported.
In a nutshell, the results for the event of graduation are robust to the presented different classifications of the time variable. Concerning the event of dropping out of university, the same holds true for the faculty of humanities. Furthermore, the insignificant effects for the full sample underlines that the reform did not influence university drop-out in most fields of study. The results for the faculty of social sciences and the faculty of economic sciences, however, seem to be sensitive to different time definitions.
Discussion and Conclusion
For Germany, the introduction of bachelor programs in the course of the Bologna process implied a restructuring of part of the degree system. This involved a reduction of the standard time period needed to obtain the first university degree as well as a rearrangement of the existing examination regulations and study conditions. Since the reform may influence students' behavior and performance, this paper evaluates its effect on the duration until graduation and dropping out of university. An extensive dataset containing detailed administrative data on more than 9000 students allows the application of competing risks models for the two possibilities of terminating one's studies. As the standard time period differs between the old and new study system, this paper uses a relative time measure to make information on study duration comparable.
The analysis shows that the Bologna process had a positive impact on the duration until graduation. This effect is robust to a variety of different specifications. Consequently, one of the reform's main objectives was achieved, namely to reduce the time German graduates need to obtain their first university degree not only in absolute but also in relative terms. In line with this view, the finding also confirms descriptive evidence by the Authoring Group Educational Reporting (Autorengruppe Bildungsberichterstattung, 2012). A possible explanation for the result is the clear structure and low degree of flexibility within the new bachelor programs. Both help students to find their way at university and to focus on what is relevant for their studies.
For the event of dropping out of university, the result is less conclusive. There is no significant effect of the reform on university drop-out for most fields of study. However, the analysis reveals a clear favorable impact of being enrolled in a bachelor program for students at the faculty of humanities. This effect is robust to a variety of different specifications. Furthermore, both results are in line with the study by Horstschräer and Sprietsma (2015) who find, among others, insignificant effects for most fields of study but lower drop-out rates for bachelor students in English and German literature departments.
Furthermore, the analysis shows significant effects on university drop-out for students at the faculty of social sciences and the faculty of economic sciences in some specifications. Thereby, the results suggest, that bachelor students at the faculty of social sciences are less likely to drop out of university in the beginning of their studies, but have a higher conditional probability of leaving university without a degree from study period three onward. At the faculty of economic sciences, bachelor students are, if at all, more likely to drop out of university in all study periods.
These findings differ from the results by Horstschräer and Sprietsma (2015) who find that the reform decreased drop-out rates for students studying business administration. Moreover, they show that drop-out rates increase at biology departments.
A possible reason for the differing results is that Horstschräer and Sprietsma (2015) are not able do distinguish between students who drop out of university and students who change subject or change to a different institution of higher education. This distinction is made in the present analysis, though. In addition, they look at business administration and economic departments separately while the faculty of economic sciences in this study includes both subjects.
With regard to the timing of university drop-out, the present study does not confirm the descriptive evidence by Heublein et al. (2009) . While comparing the average amount of semesters until university drop-out suggests that bachelor students leave university without a degree at an earlier stage of their studies than students aiming at one of the old degrees (Heublein et al., 2009 ), using survival analysis draws a different picture. Besides the different methodological approach, this may also be due to Heublein et al. (2009) taking into account students from both universities and universities of applied sciences. Furthermore, the group of old degree students also includes students who aim at a state examination in medicine or law. These study programs are, however, special with regard to study and examination regulations.
To sum up, the analysis showed that the restructuring of examination and study regulations in the course of the Bologna process reduced the duration until graduation both in absolute and relative terms. In addition, it had a favorable impact on the probability of dropping out of university for students enrolled at the faculty of humanities. For most of the other faculties the effect of the reform on university drop-out is insignificant. Although being a case study, the assessment of administrative student data allows a broad insight into the timing of graduation and university drop-out. Thereby, the present study obtains additional information and more profound results than the mainly descriptive evidence that so far is available for Germany. However, similar analysis for other German universities are needed in order to assess whether the achieved results can be transferred to a more general level. Coefficients; standard errors in parentheses; clustered by counties; TVC interacted with ln(t); faculty is the last faculty the student is enrolled at; *p < 0.05, **p < 0.01, ***p < 0.001. -37746.136 -20482.377 -4885.1514 -2527.5104 -2798.5972 Coefficients; standard errors in parentheses; clustered by counties; TVC interacted with t; faculty is the last faculty the student is enrolled at; *p < 0.05, **p < 0.01, ***p < 0.001. case where different towns or villages have the same zip code, the mean distance is used in the analysis. To calculate the logarithm one is added to the distance so that the distance for a student coming from Göttingen is zero.
